To evaluate the relation between smoking, alcohol drinking and risk of breast cancer in Chinese women, we conducted a case-control study with 669 cases and 682 population-based controls in Jiangsu Province of China. A structured questionnaire was used to elicit detailed information. Unconditional logistic regression analysis was performed to calculate odds ratios (ORs) and 95% confidence intervals (CIs). The results revealed that smoking, whether active or passive through the husband, was related to increased risk of breast cancer. The ORs (adjusted for age, menopausal status, educational levels, occupation, body mass index and income) were 3.55 (95%CI: 1.27-9.91) for active smoking and 1.47 (95%CI: 1.18-1.84) for passive smoking from husbands, respectively. A significant positive relationship was observed between breast cancer risk and the degree of husbands' smoking. There were significant increase trend in ORs with the daily smoked number of cigarettes of husbands, the passive smoking years from husbands and the pack-years of husbands' smoking (trend test: p=0.00003, 0.00013 and 0.0001, respectively). Alcohol consumption was also found to be a risk factor. The findings of this study in particular suggest that husbands' smoking increases risk of breast cancer in Chinese women.
Introduction
Tobacco smoking is the recognized and most important risk factor for development of cancer. It has been causally implicated for many sites of cancer. Breast cancer constitutes the most common cancer in women and is an important public health concern worldwide. Although the incidence rate of breast cancer in China is much lower than those in Western countries, there has been a marked increase in recent years Yang et al., 2005) . Our previous study suggested that physiological and reproductive factors, particularly early age at menarche, late age at menopause, early age at first pregnancy, parity and breastfeeding may increased or reduced breast cancer risk in women (Liu et al., 2011) . Human health evidence has been accumulating to suggest that active smoking is a likely cause of breast cancer, but the role of secondhand smoking is less clear, although there has been some suggestion for an increased risk for premenopausal breast cancer (Reynolds, 2012) . In China, especially in the south of China, few women are smokers, while more than 60% of men aged more than 15 years are smokers (Liu et al., 2000) . Now, no smoking in public places and workplaces qua a policy of public health has been practicing, but passive smoking at home still is a , Jin-Hai Tang 1 *, Kazuo Tajima 4 serious problem in China. To evaluate the relationship between husbands' smoking and breast cancer risk, we conducted this case-control study in Jiangsu Province, China.
Materials and Methods

Study Subjects
We recruited breast cancer cases using data of the Cancer Registries in Taixing, Wuxi, Jintan and Huian cities of the Jiangsu Province of China, and also recruited cases who visited the Jiangsu Province Cancer Hospital from these cities from June 2004 to December 2007. All cases were histopathologically diagnosed as having a primary breast cancer. Physicians at the hospital asked eligible cases to participate in our study, and doctors or nurses interviewed the participants after obtaining informed consent. Population-based controls were selected from healthy residents in 11 villages or towns of Taixing, Wuxi, Jintan and Huian cities. Doctors of the public health centers randomly selected one or two controls for each case, after matching for ethnicity and age within 2 years using the records of residents at the local governmental office, and then asked eligible residents for their participation. Interviews were conducted as for the cancer cases. A total of 669 cases and 682 controls completed the interview. A few patients and residents refused to participate in our study, but the response rates were 98% for cases and 99% for controls. The ethics committee of the Jiangsu Province Institute of Cancer Research approved this study.
Data collection and Statistical Analysis
A structured questionnaire was used to elicit detailed information on demographic background, socioeconomic status, occupational history, height and weight, physiological and reproductive history, lifestyle and the status of husbands' smoking. All subjects completed an in-person interview. The body mass index (BMI) was calculated based on weights and heights. Smokers were defined as the persons who had ever smoked at least one cigarette per day for ≥6 months. Alcohol drinkers were defined as the persons who had ever drunk alcoholic beverages at least once a week for ≥6 months. The passive smoke years from husbands and the pack-years of husbands' smoking were calculated based on the husbands' smoking status in married period. Odds ratios (ORs) and 95% confidence intervals (CIs) were estimated by unconditional logistic regression analysis. We calculated adjusted-ORs for age, menopausal status, educational levels, occupation, BMI and the mean income every person per month in family. All the analyses were performed in SAS (SAS Institute Inc., Cary, NC). All tests were two-sided, with the significance level of 0.05.
Results
Characteristics of Cases and Controls
A total of 669 cases and 682 controls were included in the study. The comparison of cases and controls by selected descriptive characteristics are summarized in Table 1 . There were no significant differences between cases and controls in distribution of age, menopausal status, educational levels, oral contraceptive use and BMI, whereas significant differences were observed for childbirth, occupation and the mean income every person per month in family. Group of case had a higher income comparison with controls.
Active Smoking, Alcohol Drinking and Breast Cancer Risk
ORs and their 95%CIs for breast cancer are shown in Table 2 . It indicated that increasing risk of beast cancer were associated with active smoking and alcohol drinking. The OR of smokers (including current and former smokers) was 3.55 (95%CI: 1.27-9.91) compared with never smokers and the OR of alcohol drinkers (including current and former drinkers) was 1.86 (95%CI 1.02-3.39) compared with nondrinkers. Table 3 shows the relationship between husbands' smoking and risk of female breast cancer. Husbands' smoking appeared to have a statistically significant association with their wives risk of breast cancer. Women of the husbands' smoking (including current and former) were at increased OR (1.47, 95%CI: 1.18-1.84) for breast cancer. A significant dose-response relationship between the severe degree of husbands' smoking and their wives risk of breast cancer was observed. There were significant increase trend in ORs with the daily smoking number of husbands, the passive smoke years from husbands and the pack-years of husbands' smoking (trend test: p=0.00003, 0.00013 and 0.0001, respectively). 
Husbands' Smoking and Risk of female Breast Cancer
Discussion
In present study, we found active smoking and alcohol drinking to significantly increase the risk of breast cancer. We also found that husbands' smoking is associated significantly to elevated risk of female breast cancer.
Tobacco smoke, either mainstream or sidestream, is now known to contain over 7,000 chemicals, 69 of which are established carcinogens, including over 20 of which are established mammary carcinogens (Reynolds, 2012) . There is good evidence for uptake of many of these carcinogens reaching mammary tissue (Hecht, 2002) . Although results from studies evaluating the relationship between tobacco smoking and breast cancer are inconsistent, most recent studies revealed that active smoking is associated to an increased risk of breast cancer (Band et al., 2002; Al-Delaimy et al., 2004; Reynolds, et al., 2004; Gram, et al., 2005; Li et al., 2005; Olson et al., 2005; Cui et al., 2006; . In the California Teachers Study (CTS), Reynolds et al. (2004) observed an elevated risk of breast cancer associated with active smoking that increased with smoking intensity and, to a lesser extent, duration. The association with intensity was present in both pre-/peri-and postmenopausal women, but the association with duration appeared to be limited to postmenopausal women. In another large populationbased cohort of women, Gram IT et al. (2005) followed 102,098 women of Norwegian-Swedish and found that the increased RR associated with smoking was observed among nondrinkers of alcohol, women with and without a family history of breast cancer, premenopausal and postmenopausal women, and in both countries. The results of Cui et al. (2006) in the Canadian National Breast Screening Study strongly suggest that cigarette smoking might play an important role in the etiology of breast cancer, particularly when initiated relatively early in life and when engaged in for long durations. These associations between smoking and breast cancer risk have been further confirmed in postmenopausal women in large prospective study of Luo and Margolis et al. (2011) . Our result in present case-control study also support that active smoking increases the risk of breast cancer.
The results of epidemiologic study on breast cancer in relation to passive smoking also are inconsistent (Reynolds, 2012) . In a prospective cohort study of 111,140 participants of the Nurses' Health Study from 1976 to 2006 for active smoking and 79,010 women from 1982 to 2006 for passive smoking, Xue FWW et al. (2011) found that passive smoking in childhood or adulthood was not associated with breast cancer risk. Other two large cohort studies suggest that a modest risk elevation in breast cancer was associated with secondhand smoking exposure. In the California Teachers Study, Reynolds et al. (2009) found that cumulative exposures to high levels of sidestream smoke may increase breast cancer risk among postmenopausal women who themselves have never smoked tobacco products. Among 41,022 lifetime nonsmokers in the Women's Health Initiative study, Luo and Margolis et al. (2011) found those with the most extensive exposure to passive smoking (≥10 years' exposure in childhood, ≥20 years' exposure as an adult at home, and ≥10 years' exposure as an adult at work) had a 32% excess risk of breast cancer compared with those who had never been exposed to passive smoking (hazard ratio=1.32, 95%CI: 1.04 -1.67). Lee SH et al. (1999) in Korean women found that there was a relation between husbands' smoking habits and morbidity from breast cancer in their wives, the risk of developing breast cancer by duration of husbands' smoking (>30 years) was significant. In present study, we found husbands' smoking significantly increased their wives' risk of developing breast cancer. The ORs for breast cancer were increased with husbands' smoking intensity and duration. Our results support that passive smoking are associated with risk of breast cancer.
Previous epidemiologic studies have consistently suggested that alcohol drinking was associated with an elevated the risk of breast cancer (Chen et al., 2011; Coronado et al., 2011; Ronco et al., 2011; Seitz et al., 2012; Wu et al., 2012; Giacosa et al., 2013) . In present study, we also found that alcohol drinkers had a significant increased OR for breast cancer. Our result is consistent with that of other authors. It is suggested that the following mechanisms explain the effect of alcohol on the development of breast cancer. Alcohol drinking is shown to increase levels of endogenous estrogens, known risk factors for breast cancer. Products of alcohol metabolism are known to be toxic and may lead to breast cancer. A lot of evidence suggests that antioxidant intake (e.g.folate) may reduce alcohol-associated breast cancer risk, because it neutralizes reactive oxygen species, a second-stage product of alcohol metabolism. Diets lacking sufficient antioxidant intake, as a result, may further elevate the risk of breast cancer among alcohol consumers (Coronado et al., 2011) .
